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N E W  POTENT AND SELeCTIVE INHIBITORS 
OF HERPES SIMPLEX VIRUS TBYHIDINE KINASE 

J A M a r t i n * ,  I 0 Duncan, M J H a l l ,  
P Wong-Kai-In, R W L a m b e r t ,  and  G J Thomas 

R e s e a r c h  D i v i s i o n ,  Roche P r o d u c t s  L i m i t e d ,  
P 0 Box 8,  Welwyn Garden C i t y ,  
H e r t f o r d s h i r e  AL7 3AY, England  

Abstract. Analogues  o f  5 - e t h y l - 2 ' - d e o x y u r i d i n e  w i t h  m o d i f i c a t i o n s  i n  
t h e  5 ' - p o s i t i o n  h a v e  b e e n  p r e p a r e d  as p o t e n t  i n h i b i t o r s  of h e r p e s  
s i m p l e x  v i r u s  t h y m i d i n e  k i n a s e  (HSV TK). The most  p o t e n t  compound i n  
t h e  series i s  e x t r e m e l y  s e l e c t i v e  f o r  t h e  v i r a l  enzyme, a n t a g o n i s e s  
t h e  a n t i v i r a l  a c t i v i t y  o f  a c y c l o v i r  in a a n d  shows a p r o t e c t i v e  
e f f e c t  i n  v i r u s - i n f e c t e d  mice. 

O v e r  t h e  pas t  d e c a d e  t h e r e  h a s  b e e n  a g r o w i n g  i n t e r e s t  i n  t h e  

i d e n t i f i c a t i o n  of h e r p e s  s i m p l e x  v i r u s  (HSV) g e n e s  t h a t  a r e  i n v o l v e d  

i n  n e u r o v i r u l e n c e ,  l a t e n c y  and  r e a c t i v a t i o n  a n d  it i s  now c l e a r  t h a t  

i n  a d d i t i o n  t o  h o s t  ce l l  e l e m e n t s ,  s e v e r a l  v i r a l  g e n e  p r o d u c t s  may b e  

i n v o l v e d  i n  HSV p a t h o g e n e s i s .  These  i n c l u d e  a 2 2 ,  t h y m i d i n e  k i n a s e  

( T K ) 2 , 3 , 4  a n d  o t h e r  a s  y e t  u n i d e n t i f i e d  g e n e s  located i n  t h e  r e g i o n s  

o f  0 .71-0 .83  a n d  0.25-0.52 map u n i t s . 5 r 6  T h e s e  g e n e s  may r e s t r i c t  

r e p l i c a t i o n  or spread o f  v i r i o n s  t o  d i f f e r e n t  s i t es  w i t h i n  t h e  n e r v o u s  

t i s s u e  s u c h  a s  t h e  s e n s o r y  g a n g l i a ,  t h e  s p i n a l  c h o r d  o r  t h e  b r a i n  b u t  

i t  is  n o t  c l e a r  w h e t h e r  m u l t i p l e  m u t a t i o n s  may ac t  i n  a c o - o p e r a t i v e l y  

restrictive manner .  The s i t u a t i o n  is  f u r t h e r  c o m p l i c a t e d  by  s t u d i e s  

t h a t  h a v e  shown t h a t  t h e  h o s t  g e n o t y p e  a l s o  p l a y s  a s i g n i f i c a n t  r o l e  

i n  s u s c e p t i b i l i t y  t o  l a t e n c y  and  CNS s p r e a d  o f  h e r p e s  s i m p l e x  v i r u s . 7  

C l e a r l y ,  s u c h  s t u d i e s  have  a p r o f o u n d  b e a r i n g  on o u r  u n d e r s t a n d i n g  of 

h e r p e s  v i r u s  r e a c t i v a t i o n  a n d  r e c r u d e s c e n c e  a n d  may e v e n t u a l l y  p r o v i d e  

a v e n u e s  f o r  new t h e r a p e u t i c  s t ra tegies  f o r  c o n t r o l l i n g  p o t e n t i a l l y  

s e r i o u s  human diseases s u c h  a s  h e r p e s  g e n i t a l i s ,  h e r p e t i c  k e r a t i t i s  

and  h e r p e t i c  e n c e p h a l i t i s .  
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7 54 MARTIN ET AL. 

Only in the case of TK, however, has it proved possible to 

ascribe a biochemical function to the gene product, namely the enzymic 

phosphorylation of thymidine to thymidylic acid (TMP) and thymidine 

diphosphate; deoxycytidine is also a substrate for the viral enzyme 

but not for its cellular counterpart. Herpes simplex virus was first 

shown by Kit and Dubbs8 to induce a novel TK as long ago as 1963, and 

hints that thymidine kinase defective (TK-) mutants might have 

modified virulence arose from studies in the rabbit using an isolate 

obtained by culture in IUdR-containing medium.9 However, the 

mutation in this isolate was not mapped at the time and it was not 

until 1978 that Field and Wildy2 showed unambiguously that proven TK- 

mutants of both HSV-1 and HSV-2 were less virulent in mice when 

inoculated into both central and peripheral sites. These 

observations have been repeatedly confirmed in model infections of the 

genital tract,lO the eye,ll the ear2 and other sites but there is less 

agreement regarding the ability of TK- mutants to establish latency. 

Some workers have revealed an apparent correlation between the extent 

of TK synthesis and a propensity to cause latent infection.l2,13,14 

In a number of these studies, however, the data are difficult to 

interpret as TK- point mutants were employed. These have a 

back-mutation rate perhaps as high as 1 in 1000, and the inocula were 

undoubtedly mixed, which in principle permits Y ~ V Q  

complementation.15r16 

An alternative approach to investigate the role of TK.in herpes 

infections would be through potent and specific inhibitors of the 

viral enzyme. 

Design of Inhibitors 

The process catalysed by TK is illustrated in Figure 1. 

Thymidine is converted to its monophosphate with adenosine 

triphosphate (ATP) as the phosphate donor, a process that requires the 

presence of a divalent cation such as magnesium. The chemical 

transformations that occur suggest various approaches to the design of 

inhibitors based on either substrate analogues, metal chelation or 

product analogues. A vast number of substrate analogues have been 
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INHIBITORS OF HSV THYMIDINE KINASE 755 

H-l$ ADP 

Hi) 

Figure  1 

s y n t h e s i s e d ,  many o f  which h a v e  good a n t i v i r a l  p r o p e r t i e s  a n d  a r e  

c o m p e t i t i v e  i n h i b i t o r s  o f  T K  w i t h  r e s p e c t  to t h e  n a t u r a l  s u b s t r a t e  

a l t h o u g h  t h e i r  a n t i v i r a l  a c t i v i t y  i s  mediated as  t h e i r  t r i p h o s p h a t e s  

a g a i n s t  t h e  v i r u s - c o d e d  DNA p o l y m e r a s e .  The t r i p h o s p h a t e s  t h e m s e l v e s  

may e l i c i t  u n d e s i r a b l e  t o x i c i t i e s  b y  i n t e r f e r e n c e  w i t h  c e l l u l a r  

p o l y m e r a s e s ,  by i n c o r p o r a t i o n  i n t o  h o s t  c e l l  DNA o r  t h r o u g h  

d i s t u r b a n c e  of c e l l u l a r  n u c l e o t i d e  p o o l  l e v e l s .  An 'example  o f  s u c h  a 

p o o r l y - s e l e c t i v e  compound i s  i d o x u r i d i n e .  The c h e l a t i o n  o f  m e t a l  

i o n s  as a n  a p p r o a c h  t o  TK i n h i b i t i o n  h a s  n o t  b e e n  s u c c e s s f u l l y  

e x p l o i t e d  t h u s  f a r .  From a c h e m i c a l  s t a n d p o i n t  t h e  c h e l a t i o n  of  

s p e c i f i c  me ta l s  c a n  b e  a c h i e v e d  b u t  t h e  t a r g e t i n g  of t h e s e  a g e n t s  t o  

s p e c i f i c  sites h a s  n o t  been  a c c o m p l i s h e d  s u c c e s s f u l l y ,  a n d  i n d e e d  it 

i s  r e a s o n a b l e  t o  s u p p o s e  t h a t  s u c h  a n  a p p r o a c h  would i n t e r f e r e  w i t h  

e s s e n t i a l  c e l l u l a r  processes, r e s u l t i n g  i n  t h e  a p p e a r a n c e  o f  

s i d e - e f f e c t s .  Thus w e  decided t o  p u r s u e  a n  a l t e r n a t i v e  s t r a t e g y  by 

d e s i g n i n g  s p e c i f i c  i n h i b i t o r s  o f  v i r a l  TK b a s e d  on p r o d u c t  a n a l o g u e s .  

W e  r e a s o n e d  t h a t  t h i s  t y p e  o f  i n h i b i t o r  would n o t  b e  removed f r o m  t h e  

s y s t e m  b y  p r o c e s s e s  s u c h  a s  p h o s p h o r y l a t i o n  a n d  would  h a v e  t h e  

p r o s p e c t  of h i g h  s p e c i f i c i t y ,  a s u s t a i n e d  i n h i b i t i o n  a n d  l o w  p o t e n t i a l  

f o r  t o x i c i t y .  

A t  t h e  commencement o f  o u r  work p o t e n t  i n h i b i t o r s  of  HSV TK were 

n o t  known a n d  w e  decided t o  p r e p a r e  i s o s t e r i c  a n d  i s o e l e c t r o n i c  

a n a l o g u e s  of t h y m i d i n e  monophosphate:  some examples  of t h e  c l a s s e s  of  

compounds t h a t  w e  have  made a r e  shown i n  F i g u r e  2. Encouragement  f o r  
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Figure  2 

t h i s  a p p r o a c h  came f r o m  s t u d i e s  d e s i g n e d  t o  i m p r o v e  t h e  a n t i v i r a l  

e f f i c a c y  o f  5'-amino-2',5'-dideoxy-5-iodouridine t h r o u g h  t h e  

p r e p a r a t i o n  o f  N-acyl a n d  N-sulphonyl  d e r i v a t i v e s 1 7  a s  p r o d r u g s .  The 

N-acyl d e r i v a t i v e s  were n o t  a n t i v i r a l  ydx~, f a i l e d  t o  e n h a n c e  t h e  

p o t e n c y  o f  t h e  p a r e n t  n u c l e o s i d e  b u t  did show weak i n h i b i t i o n  of HSV-1 

T K  . 

Our f i r s t  c o n c e r n  w a s  t o  a d d r e s s  t h e  p r o b l e m  o f  s p e c i f i c i t y  

towards t h e  v i r a l  enzyme.  W e  set o u t  t o  i d e n t i f y  a s  o u r  s t a r t i n g  

mater ia l  a n u c l e o s i d e  t h a t  would p r o v i d e  t h e  desired s e l e c t i v i t y ,  by 

h a v i n g  a h i g h  a f f i n i t y  f o r  t h e  v i r a l  enzyme and  a l o w  a f f i n i t y  f o r  i t s  

c e l l u l a r  c o u n t e r p a r t .  F o r t u n a t e l y ,  r e l e v a n t  da ta  were a v a i l a b l e  f rom 

t h e  l i t e r a t u r e l a  as  set o u t  i n  T a b l e  1. 

I d o x u r i d i n e ,  1, shows a h i g h  a f f i n i t y  f o r  b o t h  t h e  v i r a l  a n d  

c e l l u l a r  enzymes a n d  c o n s e q u e n t l y  h a s  a p o o r  s e l e c t i v i t y .  A l t h o u g h  

t r i f l u o r o t h y m i d i n e ,  2, h a s  h i g h  a f f i n i t y  f o r  t h e  v i r a l  enzymes it t o o  

h a s  poor s e l e c t i v i t y ,  p a r t i c u l a r l y  c o n c e r n i n g  t h e  c e l l u l a r  c y t o s o l  

enzyme, w h e r e a s  S-vinyl-2'-deoxyuridine, 4 ,  h a s  h i g h  a f f i n i t y  f o r  t h e  

c e l l u l a r  m i t o c h o n d r i a 1  enzyme.  Both 5-ethyl-2'-deoxyuridine, 3, a n d  

S-n-butyl-Z'-deoxyuridine, 5 ,  show g o o d  p o t e n c y  a n d  s e l e c t i v i t y  

t o w a r d s  t h e  v i r a l  enzyme.  Based o n  t h e s e  da t a  w e  c h o s e  3 a s  t h e  

n u c l e o s i d e  m o i e t y  m o s t  l i k e l y  t o  provide p o t e n c y  a n d  s e l e c t i v i t y  

towards HSV-2 TK. 
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INHIBITORS OF HSV THYMIDINE KINASE 757 

T a b l e  1 - Dissociation Constants of Nucleoside Analogues 

HO 

1 I 0.6 0 . 3  7.4 

2 CF3 0 . 4  0.5 4.2 

3 C2H5 0.7 0 . 3  82 

4 CH-CH2 0.5 0.5 35 

5 n-CqHg 1.6 4 . 0  100 

8.2 

3 0  

30 

1.7 

40 

Chemistry 

The starting material for all of the target compounds that we have 

prepared thus far is 3, the most convenient synthesis of which is 
based on the procedure described by Robins.lg The first of our 

target compounds to be synthesised were the phosphate and sulphonate 

esters shown in Scheme 1. 

The monophosphate 6 was prepared using the procedure described by 

Tener.20 Treatment of 6 with DCCI and either isopropanol or n-octanol 

in pyridine21 gave compounds 7 and 8 respectively. The sulphonate 9 

was readily prepared from 3 by treatment with methane sulphonyl 

chloride in pyridine solution using standard procedures.22 Amides and 

sulphonamides were prepared from 5'-amin0-2~,5~-dideoxy-5-ethyluridine 

12 as shown in Scheme 2 .  Thus, treatment of 3 with p-toluenesulphonyl 
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7 5a MARTIN ET AL.  

Scheme 1 

0 r 
RO-P- 

I 
HO 

HO 
7 R - i -C3H,  
8 R - n-CBH,,  

NaN,. DMF 

84% 
/ 

14 R - 
15 R - 
16 R - 
17 R - 
18 R - 
19 R = 

P h  1 2  
PhCH, 
PhCHZCH2 
PhOCH2 
PhOCH (Me) 
2 ,  4-Cl2C6H3OCH (Me) 

13 

Scheme 2 
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I N H I B I T O R S  OF H S V  T H Y M I D I N E  K I N A S E  759 

c h l o r i d e  gave t h e  t o s y l a t e  10. Displacement o f  t h e  t o s y l  group w i t h  

sodium a z i d e  u s i n g  a m o d i f i c a t i o n  of t h e  l i t e r a t u r e  p rocedures22 t  23  

gave t h e  a z i d e  11 i n  45% o v e r a l l  y i e l d .  Reduction of t h e  a z i d e  wi th  

hydrogen i n  t h e  p r e s e n c e  of pa l l ad ium on carbon gave 12. L a t e r  w e  

found t h a t  t h e  a z i d e  11 is more d i r e c t l y  a c c e s s i b l e  i n  a one-pot 

r e a c t i o n  u s i n g  a m o d i f i c a t i o n  of t h e  p r o c e d u r e  described by  

Yamamoto.24 T y p i c a l l y  i n  t h i s  r e a c t i o n  w e  u s e  t r i pheny lphosph ine  (1 

e q . ) ,  c a r b o n  t e t r a b r o m i d e  (1 eq.)  and  sodium a z i d e  (10 eq . )  i n  

d imethyl formamide  a t  room t e m p e r a t u r e  o v e r n i g h t ,  a p r o c e d u r e  t h a t  

c o n s i s t e n t l y  g i v e s  11 i n  g r e a t e r  t h a n  80% y i e l d .  

A c y l a t i o n  o f  t h e  amine 12 w i t h  a p p r o p r i a t e  a c i d  c h l o r i d e s  u s i n g  

Schotten-Bau'mnn c o n d i t i o n s  g i v e s  t h e  am'ides 14, 15, 16, 17, 18 and 

19 i n  a lmos t  q u a n t i t a t i v e  y i e l d .  S i m i l a r l y ,  t r e a t m e n t  of 1 2  w i t h  

benzenesulphonyl c h l o r i d e  g i v e s  t h e  sulphonamide 13 i n  good y i e l d .  

I n i t i a l l y  w e  examined t h e  a b i l i t y  of each  of t h e  t a r g e t  compounds 

t o  i n h i b i t  TK from b o t h  HSV-1 and HSV-2. The v i r a l  enzymes w e r e  

o b t a i n e d  from c o n f l u e n t  monolayers o f  BHK[TK-I cells i n f e c t e d  wi th  

HSV-1 [HFEM] or HSV-2 [3345] a t  a m u l t i p l i c i t y  of 2-5 p f u ' s  p e r  c e l l  

and p a r t i a l l y  p u r i f i e d  by column chromatography on DE52 c e l l u l o s e .  

The. c y t o p l a s m i c  enzymes from HeLa and  Vero ce l l s  were p a r t i a l l y  

p u r i f i e d  i n  a similar manner. The a s say  f o r  measuring i n h i b i t i o n  of 

TK was conducted a s  described by Honess.25 

From t h e  r e s u l t s  i n  Tab le  2 it can  be s e e n  t h a t  a l l  of t h e  

i n h i b i t o r s  e x c e p t  14 a r e  more p o t e n t  a g a i n s t  TK i s o l a t e d  from HSV-2 

t h a n  a g a i n s t  t h a t  from HSV-1, t h e  d i f f e r e n c e  b e i n g  l a r g e s t  w i th  t h e  

most p o t e n t  i n h i b i t o r ,  compound 19. The n -oc ty l  ester 8 is  markedly 

more p o t e n t  t h a n  t h e  i s o p r o p y l  d e r i v a t i v e  7 .  T h i s  s u g g e s t e d  t o  u s  

t h a t  t h e r e  may be a l i p o p h i l i c  b i n d i n g  r eg ion  on t h e  enzyme c l o s e  t o  

t h e  5 ' - p o s i t i o n  of t h e  bound i n h i b i t o r .  A f u r t h e r  i n d i c a t i o n  of t h i s  

was s e e n ,  a l b e i t  t o  a lesser e x t e n t  a g a i n s t  HSV-2 T K ,  w i t h  t h e  

s u l p h o n a t e s  9 and 10. W e  decided t o  e x p l o i t  t h i s  e f f e c t  i n  ou r  

s e a r c h  f o r  even  more p o t e n t  i n h i b i t o r s .  I n t e r e s t i n g l y ,  t h e  
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T a b l e  2 - Inhibition of V i r a l  TK 

MARTIN ET AL. 

7 208 40 
8 9 . 2  1 . 5  
9 8 . 1  4 .8  

10 1 2 . 7  4 . 1  
13 1 5 . 2  4 . 6  
14 3 . 1  3 . 2  
15 1 . 0  0 . 3  
16 1 . 7  0.8 
17 0 . 7  0 .28  
18 0 . 1 8  0 . 0 7  
19 0 . 0 3  0 .004  

Assay p r o c e d u r e  :- 50mM T r i s / H C l  p H  0 . 0 ,  
5mM ATP, 5mM MgC12, 0 . 3 3 w  [3H] thymidine ,  
0.5mg/ml BSA a n d  SOP1 enzyme i n  a t o t a l  
volume 100111. I n c u b a t i o n  f o r  30 m i n s  a t  3 7 ’ C .  

......................................... 

s u l p h o n a t e  10, t h e  s u l p h o n a m i d e  13 a n d  t h e  b e n z a m i d e  14 h a v e  v e r y  

s i m i l a r  p o t e n c i e s .  The homologous arnides 15 a n d  16 are  m o r e  p o t e n t ,  

p a r t i c u l a r l y  a g a i n s t  t h e  HSV-2 enzyme,  p r o b a b l y  i n d i c a t i n g  t h a t  t h e  

p h e n y l  g r o u p  i n  t h e s e  d e r i v a t i v e s  a c h i e v e s  t i g h t e r  b i n d i n g .  P o t e n c y  

w i t h  t h e  p h e n o x y a c e t a m i d e  17 i s  i m p r o v e d ,  a t r e n d  e v e n  more i n  

e v i d e n c e  i n  compound 18. The i n t r o d u c t i o n  o f  l i p o p h i l i c  s u b s t i t u e n t s  

i n t o  t h e  p h e n y l  r i n g  a s  i n  compound 19 f u r t h e r  d r a m a t i c a l l y  e n h a n c e d  

t h e  p o t e n c y ,  t h u s  a f f o r d i n g  a n  i n h i b i t o r  a l m o s t  1000 times more p o t e n t  

t h a n  t h e  s t a r t i n g  amide s t r u c t u r e .  

Having  i d e n t i f i e d  19 as  a v e r y  p o t e n t  i n h i b i t o r  o f  HSV-2 T K  t h e  

b i o l o g y  of t h i s  compound was e x p l o r e d  i n  more d e t a i l .  F i r s t . ,  the 

a c t i v i t y  a g a i n s t  t h e  c y t o p l a s m i c  enzyme f r o m  two mammalian c e l l  l i n e s  

was m e a s u r e d  ( T a b l e  3 )  i n d i c a t i n g  t h a t  compound 1 9  show3 r e m a r k a b l e  

s e l e c t i v i t y  (>50,000) f o r  t h e  v i r a l  enzyme. S e c o n d l y ,  t h e  a c t i v i t y  of 

t h e s e  p o t e n t  i n h i b i t o r s  is n o t  d u e  t o  a p r o d r u g  e f f e c t  s i n c e  t h e  
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Table 3 - Inhibition of Viral and Cellular TK 

3 0.34  0 . 5 1  3 6  4 1  

1 2  3.1 18.8  51 88 

none 0 . 3 1  

1 9  1 0  32X 

IC50 d e t e r m i n e d  by  p l a q u e  r e d u c t i o n  
a s s a y  u s i n g  HSV-2 [33451 on Vero cel ls .  

p a r e n t  n u c l e o s i d e s  3 a n d  12 ( T a b l e  3) show m a r k e d l y  weaker  enzyme 

i n h i b i t i o n ,  a n d  v e r y  p o o r  s e l e c t i v i t y  f o r  t h e  v i r a l  enzymes.  

A t  t h i s  p o i n t  f u r t h e r  s t u d i e s  w e r e  c o n d u c t e d  t o  e l u c i d a t e  a s p e c t s  

of t h e  m e c h a n i s m  o f  i n h i b i t i o n  shown b y  1 9 .  The k i n e t i c s  of 

i n h i b i t i o n  show t h a t  1 9  i s  c o m p e t i t i v e  w i t h  respect t o  t h y m i d i n e  a n d  

n o n - c o m p e t i t i v e  w i t h  r e s p e c t  t o  ATP. From t h i s  r e s u l t  i t  is 

c o n c l u d e d  t h a t  1 9  l o c a t e s ,  a s  e x p e c t e d ,  i n  t h e  t h y m i d i n e  b i n d i n g  s i t e  

a n d  t h a t  t h e r e  i s  n o  a d d i t i o n a l  c o n t r i b u t i o n  t o  p o t e n c y  f r o m  t h e  

p h e n y l  g r o u p  o c c u p y i n g  t h e  ATP b i n d i n g  site. 

A s  e x p e c t e d ,  compound 1 9  does n o t  show a n t i v i r a l  a c t i v i t y  i n  a 

P l a q u e  r e d u c t i o n  a s s a y  s i n c e  it i s  accepted t h a t  v i r a l  TK i s  r e d u n d a n t  
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none - 0/10 

ACV 15 9/10  

19 10 8/10 

Balb/c  m i c e  ( f e m a l e ,  5-6 weeks o l d ) .  
I n f e c t e d  by t h e  i . p .  r o u t e  w i t h  
lo4 p f u  of HSV-2 [ 3 3 4 5 ] .  Compound 
a d m i n i s t e r e d  i . p .  t w i c e  d a i l y  f o r  5 
d a y s  s t a r t i n g  2 h o u r s  post i n f e c t i o n .  

f o r  g r o w t h  u n d e r  t h e s e  c o n d i t i o n s .  However, i t  does show a marked  

a n t a g o n i s m  (32X) of t h e  in vitro a n t i v i r a l  a c t i v i t y  of a c y c l o v i r  

(ACV), Table  4 .  The same a n t a g o n i s m  o f  ACV i s  o b s e r v e d  w i t h  

t h y m i d i n e .  F i n a l l y  compound 19 w a s  e v a l u a t e d  in JIirp. 

The da ta  i n  T a b l e  5 show t h a t  compound 19 does p r o d u c e  a 

p r o t e c t i v e  e f f e c t  i n  v i r u s - i n f e c t e d  mice. However, w e  h a v e  f o u n d  

t h a t  t h i s  a c t i v i t y  i s  v a r i a b l e  a n d  i s  p a r t i c u l a r l y  s e n s i t i v e  t o  t h e  

s t r a i n  of mouse, v i r u s  i n o c u l u m  a n d  f o r m u l a t i o n  o f  t h e  t es t  compound. 

M e t a b o l i c  s t u d i e s  i n t o  t h e  in YFrp f a t e  o f  TK i n h i b i t o r s  a n d  f u r t h e r  

a n t i v i r a l  e v a l u a t i o n  i n  o t h e r  a n i m a l  m o d e l s  a r e  c u r r e n t l y  t a k i n g  

p l a c e .  

T o  s u m m a r i s e ,  w e  h a v e  d e s i g n e d  compounds t h a t  a r e  p o t e n t  a n d  

h i g h l y  s e l e c t i v e  i n h i b i t o r s  o f  HSV TK a n d  h a v e  f o u n d  t h a t  t h e  most 

p o t e n t  compound,  a l t h o u g h  n o t  i n t r i n s i c a l l y  a n t i v i r a l  v i  tro, 

a n t a g o n i s e d  t h e  a n t i v i r a l  a c t i v i t y  o f  ACV i n  a p l a q u e  r e d u c t i o n  a s s a y .  

The most p o t e n t  i n h i b i t o r  of HSV TK h a s  shown a p r o t e c t i v e  e f f e c t  i n  

t h e  mouse u n d e r  some c o n d i t i o n s .  Our i n i t i a l  r e s u l t s  w i t h  t h e s e  

compounds h a v e  e n c o u r a g e d  u s  t o  examine  t h e s e  a n d  related i n h i b i t o r s  
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in other biological systems and we are in the process of synthesising 

related compounds that might have improved properties. 

We express appreciation to Mr D J Bushnell, Mr S J Dunsdon, 

Mr A C Freeman, Mr R A Hopkins, Mrs E Keech and Mrs H S Simmonite for 

their assistance in the preparaton of these compounds and to 

nrs s L Beck, M r s  v M Gibson, Miss E T McHugh, Mrs P N Miller and 
Mrs A J Ritchie for obtaining biological data. We are also grateful 

to Dr R W Honess for providing the virus strains HSV-1 [HFEM] and 

HSV-2 [3345] and D r  H J Field for the BHK [TK-] cell line. 
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